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New f luorine-contg. azetidinone derivs. - useful as 
intermediates to antibacterial f luorine-contg. carbapenem derivs . 
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Number of Countries: 001 Number of Patents: 001 
Abstract (Basic) : JP 4266869 A ^ 

F-contg. azetidinone derivs. of formula (I) (where Rl is H, 

OH-protecting groups; R2 is H, lower alkyl; R3 is H, COOH-protecting gps . ) 

are new. 

US E / ADVANTAGE - The F-contg. prods, obtd. are useful as synthetic 
intermediates to carbapenem derivs. whose carbapenem skeleton possesses a 
side chain substd. with a F atom at 4 position of the skeleton. The 
F-contg. carbapenem derivs. have excellent antibacterial properties. 

In an example, a mixt . of 22mg (3S # 4S) -3- (I'R) -1' - 
(tert. -butyldimethyl silyloxy) ethyl) -4-(l' ■ -ethoxycarbonyl- 
1' ' -fluoro-2 1 ' -hydroxyethyl) azetidin-2 -one and 32mg Ph3P in 2 ml CC14 was 
refluxed for 16 hrs . The reaction mixt. was diluted with Et20 and worked 
up to give, from the organic layer, 191mg (3S , 4S) 3 -3 ( ( 1 ' R) 
-1' - (tert. -butyldimethyl silyloxy) ethyl -4 (2 • ' -chloro-1 ' 1 - 
ethoxycarbonyl-1 1 ' - fluoroethyl) azetidin-2 -one (II). To a mixt. of 17mg 
(II) and 3mg 2 , 2 1 -azobisisobutyronitrile in 1ml anhydrous, C6H6 was added 
0.1ml n-Bu3SnH in 1ml anhydrous C6H6 under reflux. Reflux was contained 
for 16 hrs. 1ml CC14 was added, followed by reflux for another hr . To the 
reaction mixt. were added 10% aq. NH3 and then Et20. The organic layer was 
washed with H20 and coned. The residue was - chromatographed on Si02 gel in 
5:1 hexane-EtOAc to elute 12.6mg (3S , 4S) - 3 - ( ( 1 ' R) - 1 1 - 
(tert. -butyldimethylsilyloxy) ethyl) ) -4-1' '-ethoxycarbonyl-1' 
fluoroethyl) azetidin-2-one . 
riv 

Dwg. 0/0 

Title Terms: NEW; FLUORINE; CONTAIN; AZETIDINONE; DERIVATIVE; USEFUL; 

INTERMEDIATE; ANTIBACTERIAL; FLUORINE; CONTAIN; CARBA; PENEM; DERIVATIVE 
Derwent Class: B03 

International Patent Class (Main) : C07D-205/08 
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[»#H1] SCI ■ 



OK, F 



[BWOtfBfcBWi] 
[0 0 0 1] 

ffl#iLT*fflfc. 7y*B^TB&$n&B££4& 
C#*«£7 y*7WSV >BW*±tft-«>«isk: 

nrra. 

[0 0 0 2] 20 
[0 0 0 3] 

-fe? (DHP) «0B*fc£T3T*M3n««a>ftjft<btt 
[0 004] 

[HE£#ifcTSrca©^g:] *K>Pi#li*;i'St'<*A 

st©-&s££:feisujt. *nmma&7y*tiw**A 
Hi*. 7s/«K**B«snfc«ite4ttfc*-r*£7 

y#7-tf5 l 5?y CtCJSfcftU *&BJ£ 

[0 0 0 5] T!4t>^*«WttJC I . 
OR, F 

-C00R 3 1 



R 



U R2 tt*SfllS-7 : *fc.ttfilR7;l'*;WS*.««cL. R 
5, ) T^ans^s^-W^/ 

^■©BfcicBa-ra. 

[0 0 0 6] SC I ©fb^lC^^T. Ri tt/KSK 1 ?* 

t LTttBAtf. mH»75 1 ^*v'*;i/#-;l'S^© 
e»7;m*>'*;v*-;i/SS, 2 - a -Wfcx^U:*-* 
vAjl^xjUg, 2, 2, 2-HJ7nax3Ml/:**>' 
*;i/#x;i/S*©Apy/7JP*;i'^*>'*;i'#x^s 

x;ps. p-* h*->^>yj^*->*;i/^x;i/»^© 

ir JMf Jl'V 'J ;ii©f ©fiy U ;HS, > 
^^^S> 2-^h + yIh + y^fM, 

[0007] r 2 »4**s ; PSfci±fi»7;i'*;i'S*jS 

ftT5*i. CCTi£»7J^;PSi:bTI4^7;l'S> X 
7*DfcMl'2S. 7^;H«, ^>?;I/S§i> ^ 

+->;ps^©j^^§ci^^6jg© : b©^4;^„ cne 

[0 0 0 8] ^©R 2 ffl^ltSilSf l4>S?TK?liM 
K L^L, Ri *S7^*^ST*$)^«^t4C©7-tf5 1 
7;W]'£#/3Efi£&SEH©fc©a*1$l::*F3;LV>. 

[0009] r 3 tt**«**fctt*;pii**5';i'*©« 
«**x*-r**». cdT*^*>-;u»©«a«tb 

TttBAtf. ^^S. x^M 7nbrMS, 7> 
;PSS#©^^» 1 *6 4«5li*tKtt»|»«fi 

»7jp*;ps^, ;* h*->*9\>k .* h*->x*;w*© 
v»rn®7;i'+;M*»'bift»ft3»«i*>6 6-e**7A'3 
ty7WJ«S, £;w;W**j/*?;MMS0B* 
*2#S7Tr**MW75'^3r*i/*^l'»R. 7* 
'J 5W*#*. $ 5 fc**SttXX7S»'*4*.**fcX 
Xr^SS. BAtf. ^>?;Pa^ (-) -8-7xX 

;M>^M^tfc«k^. S6ic*^©{b^©fijg 

TT?«ftfc»*U#axX'7JWMIi:UT, BAtfo- 
-hn^>vjk p--hn^>v;k ^>XkHU;i' 

-7* 7^-> 'J JUS, B=«7^;i/i?7xx;p^?;us/ >j 
;PS«oBtt -> 'J MSft#if * c <hrt<T?#s. 
[0 0 10] *;c*^OT$ 7 ^^7if?v'y'>SI^ 
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W0 1630 11 .COOR' 



TBSO F 



COOR 



TBSO F 



COOR 



1 



TBSO F 



Me 
COOR 



[0 0 11] tc*\ 7MD7a>|y7*+JHXf 
[0 0 12] :©7WD?D>Ky7;WlXfJl' 

©7;v*;i*B7>«. ^Sci^e>6ig©7;i/*;uxxx 

[0 0 13] iC-Ctt, ^StUTU^A^-y-^f 1 

X.«LDA^n- U ^"7 A^©7;Mr;P&Jg3I3? 
TfeiVJ. **fc*FU*A*©7JW&'J$»W[ 
g». T^HJ^A;* h*J/H. th'JfAIh+yK, 7- 
h'JtfAT'Dtf+v'K. »H«yh*'>*U»©*U'> 

[0 0 14] gftBMUf hntHD77>fCI- 
^•C4-7->;U^*->7if?^>'>«rftlA. EiS£-C« 

[0015] ffifflr5s^a»jm©ST*^*t. 4-7 

->;l/^*->7-tf9 1 >?y>tC^b, 7)V*W?U>W.V7 



1 



TBSO F 



t 



TBSO F 



OH 

COOR 



+ 

TBSO F 



OH 
OH 



[0 0 16] £©«£E£tt£fca&«lCiifTU h 7 

>x#;©fig^#;©^^en5. 
[0017] ^iir©ag-&^©xxx;i-ei57>«r«7}-Ju* 

30 [0018] cz-emm?zfem$7ktm%i-rz>boyv 

^«©fi«7^n-JWH. rh7tHD77X v 5 ** 

[0 0 19] *ggiLT«D3 L C7A, ^h'J^A. TJ'J 
17 A, *Jl>S/$A*©*JR©#Kfc*j. iBSSig. £8* 
***6ttfflm«J:K £&7J'J<7A7.-/1-:**-> 
F*t>ttJBT**. JMI©«yflfttt«£W;:»l,T. S 

40 

[0020] ci©t/xxx;u#sBi^K-rntffii«i© 
e>n*. RgtBti. ^/xxx^ss^icjRffl^fc 

[0 0 2 1] -77. IIIIORi WTfr^-WCtoZtV 
^5g7if?^/>lS^W^g£T*57it, R 2 

rt»*^m©*W#ttJKT©#ttTrajfttr**. IPS. 
*©*yxx?;W©*;u#>K«#«l*nij Ffc* 
50 «Lfc^»CJi7CbTt Hn*->^^*C*«b. d© 
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[0022] tyxxf^^MvM^co 

[0 0 2 3] iltltlt kl'JyX HJX3^73 

[0 6 2 4] «MtttffifflLTt)La:<fct)J:<, *ME* i0 

K^tttt^. fllxtf. ^>ifX hJHX *~>l/> 

E«fi«Ba*l4*aT J: 
[0 0 2 5] R*HT«, ft6n«?ny FttttJctt 

[0 0 2 6] E0«*nU Ktt***MtJC**b, t*J* 
7>f 7-f X - 7t h >^3TT^iS^n« t t 

[0027] *i:MkHnt^f;i#s*DD^f 

©tHn + ^^^W^tiaaftft*^**^, HJ7x 
x^** 7 ^ >^;jn^TJjn^3iatUTSi6$ii: « c tie 

©«fcta»«fflSn-B*ftTC!)JrDMSTfeJ;<» K 

[0 0 2 8] :©^nn^^#o^3 i ^o«a'p 
S**^>t?>*T, 2, 2* -7*/t* 

[0 0 2 9] *H*IB«JCJ:0**W*HIC»«»CK98 
[0 0 3 0] 

[WW 13 (3s, 4S) - 3- [(r R) - 40 

-*> 

y/^7iWn7D^-h3 0mg$f h7tHD7 
5>lmll:»*LT, -7 STC'CU^A'S**** 
^vS/^S? F0 lM-^*tf>»«0. 2 1ml«T 
U Hfiirr3 0#JJH*l,&. (3R, 4R) - 

4-7th + y>-3- [ (1' R) -1' - (3£H® 
-*>5 2mg$rh7kHD77>lmH:S»Lfc 50 



4$S¥4- 2 6 6 8 6 9 

*-*>-lMtX^ (7 : 3, v/v) <B»*hkD«E 
Oftft* 6 3 m g t LT'fifco 

[0 0 3 1] [a] d -4 7. 7 0° (c = l. 0 2, 
^DD*;|/A) 

IR; vmax (crrr 1 , CHCh : 3 44 0, 1 
7 7 8, 1 7 5 5 

1 H-NMR ; 0H (5 0 0 MHz : CDC 1 3 ) : 

0. 0 7 (6H, s) , 0. 

88 (9H, s) , 1. 06 (3H, d, J = 7. OH 
z), 3. 29 (1H, m), 3. 87 and 3. 
88 (each 3 H, each s) , 4. 25- 
4. 30 (1H, m), 4. 41 (1 H, d d, J = 
2. Sand 2 2. 0Hz), 5. 85 (1H, br 
s) 

[0 0 3 2] 

[ j £mm2] us, 4S) -3- [(r r> - r 

(xhty^itf^) 7J^D/^;i/7if^ 1 > ? >- 2 

yXf^7jl/*PVD*-M. Og^f h7tHD7 
7>2 0m 1 KgflfUT, -TStTUf^W 
^JP^->^^KCDlM-'\+1J->SSS5. 6ml$:aT 
U H»an?2 0#«#Ufc. (3R, 4R) -4-7 
irh*v-3- [ (1' R) -1' - mEMCirfrV 
^fJl/y'JM^y) X*M 7tffy>-2-*> 

1. 4 5g4fh7tHD77>2 0mlllgilfcS 

577'r>a?P7h^7>fH:WU:. A^-tf->- 
ftKx^Jl/ (4:1) 0*»J:D«e©fc£l. 7 4g 

[0 0 3 3] [a] d - 3 6. 14° (c = 1. 3, 

(Found:M + -Me, 390. 1716 Ci 1 
HzqNOsFSI requires m/z, 39 
0. 1 7 4 8) 

IR;vmax (cm- 1 , KB r ) : 1 7 7 2, 17 
4 0 

1 H-NMR: (5H (5 0 0MHz ; CDC I 3 : 0. 
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0 7 (6H, s) . 0. 8 8 (9H, s) . 1. 0 7 
(3 H, d, J = 7. OHz). 1. 3 2, 1 . 3 3 
(each 3H, each t, each J = 7. 

0Hz) . 3. 29 (1H, m) . 4. 26-4. 42 
(6H, m) . 5. 8 9 ( 1 H, b r s) 
[0 0 3 4] 

[*J£#J3] (3S, 4S) -3- [JJJ R) ziJ 

- (^EayfJl/y^^y'JJl/^y) x?;M -4 
^yji^a (* h*-> j3)Vtf-M miR, 3" 
R, 4S) - 8-7xZJl/-p-^>^>- 3 

*?Jl< 7iZW>^7MDTD^-h4 Omg 
(3R, 4R) -4-7-feh*v-3- [ ( 1 * R) 
-1' - (lEK^y^fiVyUmy) X5P 
)V] 71?5 l v>-2-:*> 1 2. 5mgSUf^* 
it^^vv^vF^>lM--\^1f>^?S0. 1ml <D 

£$f8. 6mg§#fc, 

[0035] 1 H-NMR : 6H (500 MHz ; CD 
C 1 3 ) : 0. 0 7 (6 H, s) . 0. 8 6 (3H, 
d, J = 7. OHz) . 0. 8 8 (9H, s) , 1. 0 
6 (3 H, d, J = 7. OHz), 1. 26 (6 H, 
d, J = 7 . OHz) , 3. 2 6 (1 H, m) , 3. 8 
3 (3H, s) , 4. 26-4. 31 (1 H, m), 
4, 43 (1H, dd, J = 2. Sand 22. OH 
z) , 4. 9 6 (1 H, d t, J =4. 5 a n d 1 
2. OHz), 5. 69(1 H, br s), 

[0 0 3 6] 

[£JM4] (3S, 4S) -3- [ ( 1 * R) — 1 ' 

- (iHB^y^^yU^t^y) XgjM -4 

2-:fr> 

ttE. (3S, 4 S) - 3— [ (l p R) —1' — (W> 
=tR7?)l>z?*7)Vi'V frttzs) X^M - 4 - t'X 
(xh*^#JM*xjU) y;l/^n^5 1 ^7t:^v ? >- 2 
-*>5 5 Omg^y-JH 0ml iCSftfbfc^jS 
IC^ftU^A-^ttS 6mg*7K5m 1 \Z&Ml> 

HKtiftEMIL »«H&K:x---r;V3 0mli*10 
m 1 fciOAfc. X-^JH*fi»*«**^ h >J ^A* 
^®3mlT3lHiatHUfCo *JB*-&to*, MT4N 
IMSJBHTlMtfcU nn;(*>-c 5 0 

*£bT*§fc ( l H-NMR; <5H (90 MHz : CD 
C 1 3 ) : 0. 0 (6 H, s) , 0. 8 2 (9 H, 
s), 3. 30 (1 H, m) , 4. 15-4. 52 (4 
H, m) , 6. 60 (1H, br s) ) . 

?%z.ttz<&<D5ife\zm^tz. ±fsa^;^>K2 5 

mg^yl/>0. 5mlllIS$t 3^^13 5^ 
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^>if>-^\*^> (1:1) iBttlc»»$*, fiSW^ 

ft#Lfc, *«*«EJP*atKvy*^^AT?<£tt»«E 

a^DV h^?:7>f -left L&. A+t>-SSx?JI/ 
(4 : 1) ©»»±0 2lOi;7Xfl/t'7- Oft 2 : 
1) Ol6»tlTB«»2 2mgSIfiH*tLT9 
fc. 

10 [0037] Found : M + -Me, 318. 153 
7, CmHm NO* FS i r e q 
u i r e s m/ z, 318. 1537 
I R ; vma x (cm' 1 , CHCls) : 3 4 0 5, 
17 6 1 

1 H-NMR: <5H (5 0 0MHz ; CDC 1 3 ) : 
0. 0 7 (6H, s) , 0. 8 5 (9H, s) , 1. 1 
5 and 1. 17 [3 H (2:1), each 
d, each J = 7. OHz), 1. 34 (3H, 
t, J=7. OHz) , 3. 2 5 and 3. 2 7 
20 [1H (1:2), each m), 4. 06-4. 1 
4 ( 1 H, m) , 4 . 2 2 - 4. 3 6 (3 H, m) , 
4. 9 0 -4. 9 6 [1H (: 2) , each dd, 
each J = 5. 0 and 4 8. OHz), 5. 
85 and 5. 9 0 [1 H (2:1), each 
b r s, NH) 
[0 0 3 8] 

[£ffifl5] (3 S, 4 S) - 3— [(1* R) — 1 ' 

- ffiHi^y^^yUmy) X*M -4 

- (1" -xh^^Wzihl^ -7)1* a -2" 
30 -bHn^yX^) 7if^>-2-:fr> 

m^X.Xv-)l5 7 9mg£^>if>l Oml:fe<fctf£ 

ifU;P^nUH0. 14 8ml^>f>5ml«» 

ET»«U aB»8^Dn^>l0mn:»*L 
fc. : ©iSi* n - ^7 >^x-) d t H 'J H 
0. 8 g£y^DD^^>l 0mli:g»liti8Sl:- 
7 8t:T#*ICjQ;Lfc. fijfc«fc-7 8ttlW 

'\**>-»*X5 1 ;P (7 : 3) <Dmtt&*)®®®2 0 

[0039] IR;vmx (cm" ' , CHCh) : 
340 5, 335 0, 1760 

1 H-NMR ; <5H (5 0 0MHz ;CDCh) : 
0. 05 and 0. 06 (each 3H, eac 
50 h s) , 0. 8 8 (9 H, s) , 1. 0 9 (3 H, 
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d, J = 7Hz), 1. 33 (3H, t, J = 7. OH 
z) , 3. 0 1 (1 H, b r s) , 3. 3 3 ( 1 H, 
b r s) , 3. 9 0 -4. 3 2 (6H, m) , 6. 3 
5 (1H, br s) , (Found :M> -Me, 3 

4 8. 1 6 2 1. C i s H ? . ? NO 5 F S i requ 
ires m/z, 3 4 8. 1 6 4 2). ^^>\Z^>^f 
>-7irh> (4 : 1) ®ft®£l)i?*-)\'fr2Q2m 

[0040] IR;vmax (cm" 1 , CHC 
1 3 ) : 3 4 3 0, 3400-320 0, 1760 
1 H-NMR ; 6H (5 0 0 MHz ; CDC 1 3 ) : 
0. 11 and 0. 12 (each 3H, eac 
h s) , 0. 9 0 (9 H, s) , 1. 3 2 (3H, 
d, J = 7Hz) , 1. 6 2 (2H, b r s) , 3. 
41 (1H, d, J = 7. 0Hz) , 3. 74-3. 8 
7 (5H, m) , 4. 18 (1H, quintet, J 
= 7. 0Hz) , 6. 1 5 (1H, b r s) , (Fo 
und:M* -Me, 306. 1502. CnH 25 
NO* FS i requires m/z, 3 0 6. 1 

5 3 7) 

[0 0 4 1] 

[£1E0!I6] (3S, 4S) -3- [ (1J R) -1' 

- aHl^^y^^k/UM^y) X^)V] -4 

- (2" -znu-\" -xh^ft^ffrji/- V - 
yjitnx^ M 7M^yy-2-^y 

>3 2mg^ElftM2mn:g)SU ^16^ 

mm. fusa**** ewttft^hu 

-»Bx?;V (5 : 1) (0»»J:DB(S||19. Img 

[0042] IR; vmax (cm" 1 , CHCls : 
341 0, 177 5, 1740 

1 H-NMR: (5H (5 0 0MHz ;CDC1 3 : 0. 
1 1 (6 H, s) , 0. 8 9 (9 H, s) , 1. 1 5 



(6) 4$IB¥4-2 6 6 8 6 9 

10 

(3H, d, J = 7Hz), 1. 34 (3H, t, J = 
7. 0Hz) , 3. 3 8 (1 H, m) , 3. 6 0-4. 
4 5 (6H, m) , 6. 0 2 (1 H, b r s) , (F 
ound :M* -Me, 366. 1312. CisH 
? 5 NO< ClFSirequire sm/z, 3 6. 
1 3 0 4). 

[0 0 4 3] 

mmm7] (3s, 4S) -3- [tr r) -r 

- (^zay^y^^yU^^y) X?M -4 
10 - (l" +xh*r*s%)i$x)i- l" -y^uxj- 

)V) 7ttzS>-2-*> 

UXbVJl (A I B N) 3mg^i*^>1f>lml \Z 
mmh, CfliZ h U - n -yjJl'XXt HU HO. lm 

i s**^>i?> i m i \zmmvTzm&&mmwmr\z 

m 1 m 1 £iD*, 1L\Z 1 EHtoj|&»»Ufc. Settle 1 

+^>-»ilW (5 : 1) ©S»±DI»*1 2. 

[0044] I R ; v m a x (cm" 1 , CHC 
1 3 ) : 3 4 2 0, 177 0, 1735 
1 H-NMR ;<5H(500Hz:CDCl 3 ) :0. 
09 andO. 10 (each 3 H, each 
s) , 0. 9 0 (9H, s) , 1. 1 5 (3H, d, J 
= 7Hz) , 1. 33 (3H, t, J = 7. 0Hz), 
30 1. 62 (3 H, d, J = 22. 0Hz), 3. 28 

(1H, m) , 4. 02 (1H, d d, J = 3. 0 a 
nd 15. 0Hz) , 4. 2 2 - 4. 2 5 (1 H, 
m), 4. 27 (2H, q, J = 7. 0Hz), 5. 9 
3 (1H, b r s) 

(Found:M f -Me, 332. 1672. C.s 
Hz ? NO< FSi requires m/z, 33 
2. 1 6 9 4). 
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